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PV stations are generally built in the high altitude, sparsely populated regions 
inaccessible. However, in order to keep abreast of the production dynamics,request 
higher technology for every PV station,base on network communication condition 
currently to build PV station production management system.Not only can understand 
porduction situation in time and provide further information to support decision for 
management leader. 
This paper from reality, relying on involved and implement PV station production 
management system project in the Qinghai one company ,and complete the design and 
implementation of PV station production management system as a whole functions.First, 
the construction of photovoltaic station production management system background 
analysis, followed by the overall design based on actual projects proposed PV station 
production management system architecture, design basis, system solutions, 
communication networks and other requirements, the final details of the function of 
each sub-photovoltaic station production management system module and 
comprehensive test analysis.In this paper, on the one hand to design and implementation 
a clear structure, full-featured, easy to operate the PV station production management 
system; the other hand can provide reference for other projects such as wind power and 
other new energy production management systems. 
The system is based on photovoltaic station real-time production data, according to 
the characteristics of photovoltaic station operation and management of R & D, 
production and operation management system in station is the daily operation 
management, remote real-time monitoring, data analysis and the decision-making power 
assets management functions of the. The system has realized the scientific management, 
photovoltaic station production operation process management, tracking management 
and target management needs, achieves the enterprise standardization, refinement, 
digital and integrated management objectives. To provide information services and 
business support platform to carry out the operation management, equipment 
management, maintenance for PV station maintenance management, security 
management, monitoring management and material management, improve the safety 
and reliability of station, improve the production efficiency and operating efficiency in 
station. 


















第一章绪论 ............................................... 1 
1.1 课题的背景..................................................... 1 
1.2 研究的目的和意义 ............................................... 2 
1.3 本文的体系结构 ................................................. 2 
第二章需求分析 ........................................... 4 
2.1 系统功能需求 ................................................... 4 
2.1.1建立统一的光伏电站管理平台 ................................. 4 
2.1.2建立统一的生产管理数据体系 ................................. 4 
2.1.3建立统一的信息支撑平台 ..................................... 4 
2.1.4实现现地监控与远程监测的完美结合 ........................... 4 
2.1.5提供各种图表分析 ........................................... 5 
2.1.6多层次多维度综合决策分析 ................................... 5 
2.1.7提供实时反馈界面 ........................................... 5 
2.2 系统非功能需求 ................................................ 5 
2.3 数据处理 ...................................................... 6 
2.4 本章小结 ...................................................... 7 
第三章.系统总体设计 ...................................... 8 
3.1 设计依据 ...................................................... 8 
3.2 技术指标 ...................................................... 9 
3.3 系统方案 ..................................................... 10 
3.3.1系统总体结构 .............................................. 10 
3.3.2通讯网络 .................................................. 11 
3.3.3信息管理中心 .............................................. 11 
3.3.4光伏电站数据采集 .......................................... 11 
3.3.5光伏电站标识系统编码（KKS 编码） ........................... 11 
















3.4.1 开发工具及平台 ............................................ 12 
3.4.2 数据库管理平台 ............................................ 12 
3.4.3 B/S 架构 .................................................. 12 
3.4.4 Ajax 无刷新技术 ........................................... 13 
3.5 系统目标 ..................................................... 13 
3.6 本章小结 ..................................................... 14 
第四章系统详细设计和实现 ................................ 15 
4.1 运行环境设计 ................................................. 15 
4.1.1生产运行服务器 ............................................ 15 
4.1.2数据采集服务器 ............................................ 15 
4.1.3隔离装置 .................................................. 16 
4.1.4交换机 .................................................... 16 
4.1.5防火墙 .................................................... 16 
4.1.6台式机 .................................................... 16 
4.1.7操作系统 .................................................. 16 
4.1.8数据库 .................................................... 19 
4.1.9协议 ...................................................... 19 
4.2 功能设计 ..................................................... 19 
4.2.1日常办公功能 .............................................. 19 
4.2.2运行管理 .................................................. 21 
4.2.3检修管理 .................................................. 27 
4.2.4安全管理 .................................................. 30 
4.2.5统计分析 .................................................. 31 
4.2.6基础数据管理 .............................................. 36 
4.2.7资产管理 .................................................. 37 
4.2.8生产运营报表 .............................................. 37 
4.3 光伏电站生产管理系统应用 ..................................... 37 
4.3.1光伏设备实时数据查询 ...................................... 38 
4.3.2光伏实时监测信息 .......................................... 39 
















4.3.4光伏生产运行指标查询 ...................................... 46 
4.3.5光伏电量统计分析 .......................................... 46 
4.3.6光伏统计报表和查询 ........................................ 48 
4.3.7光伏电站综合分析 .......................................... 53 
4.4 本章小结 ..................................................... 56 
第五章测试与结果分析 .................................... 57 
5.1 测试目标 ..................................................... 57 
5.2 测试计划 ..................................................... 57 
5.2.1数据和数据库完整性测试 .................................... 57 
5.2.2接口测试 .................................................. 57 
5.2.3功能测试 .................................................. 58 
5.2.4用户界面测试 .............................................. 58 
5.2.5性能评测 .................................................. 59 
5.3 测试方案 ..................................................... 59 
5.3.1流程 ...................................................... 59 
5.3.2测试工具 .................................................. 62 
5.4 测试环境 ..................................................... 63 
5.4.1硬件环境 .................................................. 63 
5.4.2支持软件环境 .............................................. 63 
5.5 测试结果 ..................................................... 64 
5.6 本章小结 ..................................................... 66 
第六章结论 .............................................. 67 
6.1总结 .......................................................... 67 
6.2展望 .......................................................... 67 
参考文献 ................................................ 69 


















Chapter1Introduction ................................................................................. 1 
1.1 Background of Photovoltaic Plant PMS .............................................................. 1 
1.2 Purpose and Significance of Photovoltaic Plant PMS ........................................ 2 
1.3 Architecture Papers .............................................................................................. 2 
Chapter2．Requirement Analysis ............................................................. 4 
2.1 System Functions Requirement ........................................................................... 4 
2.1.1Establish a unified management platform for photovoltaic plant  ..................... 4 
2.1.2Establish a unified architecture of PMS data .................................................... 4 
2.1.3Establish a unified information platform .......................................................... 4 
2.1.4Local and Remote Monitoring .......................................................................... 4 
2.1.5Offers a variety Chart ........................................................................................ 5 
2.1.6Integrated Decision Analysis ............................................................................ 5 
2.1.7Real-Time Interface........................................................................................... 5 
2.2 System No-Functions Requirement ..................................................................... 5 
2.3 Data processing ..................................................................................................... 6 
2.4Summary ................................................................................................................. 7 
Charpter3.System Design ........................................................................... 8 
3.1Desigin Basis ........................................................................................................... 8 
3.2Technical Indicators .............................................................................................. 9 
3.3System Secheme ................................................................................................... 10 
3.3.1 System overall structure ................................................................................. 10 
3.3.2Communication NetWork ............................................................................... 11 
3.3.3Information Management Center .................................................................... 11 
3.3.4Data Acquisition .............................................................................................. 11 
3.3.5System Code（KKS Code） .......................................................................... 11 
3.4 Key Technology ................................................................................................... 12 
















3.4.2 Database management systems ...................................................................... 12 
3.4.3 B/S architecture .............................................................................................. 12 
3.4.4 Ajax ................................................................................................................ 13 
3.5 System Target ...................................................................................................... 13 
3.6 Summary .............................................................................................................. 14 
Chapter4．System Detailed Design and Implementation..................... 13 
4.1 Running Environment Design ........................................................................... 15 
4.1.1Production Operation Server ........................................................................... 15 
4.1.2Data Acquision Server .................................................................................... 15 
4.1.3Isolation device ............................................................................................... 16 
4.1.4Switch .............................................................................................................. 16 
4.1.5Firewall............................................................................................................ 16 
4.1.6PC .................................................................................................................... 16 
4.1.7PC Software..................................................................................................... 16 
4.1.8Database .......................................................................................................... 19 
4.1.9Protocol ........................................................................................................... 19 
4.2 Function Design ................................................................................................... 19 
4.2.1Daily office ...................................................................................................... 19 
4.2.2Operate Management ...................................................................................... 21 
4.2.3Overhaul Management .................................................................................... 27 
4.2.4Safe Management ............................................................................................ 30 
4.2.5Statistical Analysis .......................................................................................... 31 
4.2.6Base Data Management ................................................................................... 36 
4.2.7Asset Management .......................................................................................... 37 
4.2.8Production Operations Report ......................................................................... 37 
4.3 Apply of PMS ...................................................................................................... 37 
4.3.1 PV device real-time data query ...................................................................... 38 
4.3.2PV real-time monitoring information .............................................................. 39 
4.3.3PV device performance analysis ..................................................................... 42 
















4.3.5 PV power statistical analysis .......................................................................... 46 
4.3.6PV statistical report and query ........................................................................ 48 
4.3.7PV stations comparative analysis .................................................................... 53 
4.5Summary ............................................................................................................... 56 
Chapter5．Test and Result Analysis ...................................................... 57 
5.1Test Target ............................................................................................................ 57 
5.2 Test Plan .............................................................................................................. 57 
5.2.1Data and Database Integrity Test .................................................................... 57 
5.2.2Interface Test ................................................................................................... 57 
5.2.3Function Test ................................................................................................... 58 
5.2.4User Interface Test .......................................................................................... 58 
5.2.5Performance Test............................................................................................. 59 
5.3Test Scheme .......................................................................................................... 59 
5.3.1Process ............................................................................................................. 59 
5.3.2Test Tool ......................................................................................................... 62 
5.4Running Environment ......................................................................................... 63 
5.4.1Hardware Enviroment ..................................................................................... 63 
5.4.2Support Software Enviroment ......................................................................... 63 
5.5Test Result ............................................................................................................ 64 
5.6 Summary .............................................................................................................. 66 
Chapter6．Summary ................................................................................ 67 
6.1Conclusions ........................................................................................................... 67 
6.2Prospects ............................................................................................................... 67 
References .................................................................................................. 69 

































境内，场址区海拔高程在 3560～3595m 之间，东距桑日县约 12km,西距山南地区乃
东县约 15km，西北距拉萨市约 180km。场址区年太阳总辐射量为 7288.82MJ/m2，
年日照数为 2807.2小时。本工程的电池组件选用 235W多晶硅电池组件，采用 500kW
集中性逆变器，工程建成后并入西藏电网，第一年上网发电量为 1885.11 万 kWh，
在运行期 25年内的年平均发电量为 1694.9万 kWh，年平均利用小时数为 1595.3h。























城约 10km，距西宁市 374km，场址区范围为 e98°23′～e98°25′，n36°59′～
n37°02′。场地平均海拔高度为 3120m，南北长约 1.3km，东西宽 1km，面积约
1.3km²，地形呈北高、南低的冲积扇地貌，地形坡度约为 2.82°，坡体地表植被
略发育。西邻 315 国道和青藏铁路，电站共设置 22个 0.94MWp 子方阵，每个电池
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